Wing beat frequencies (w.b.f.) and plasticity of w.b.f. were investigated in Drosophila melanogaster lines selected for Long and Short wings at two different temperatures. Flies were glued with their thorax to a thin thread and wing beat frequency was determined by use of a stroboscope. Flights were performed at two different ambient or Flight temperatures. Wing length and wing area were measured afterwards. Wing beat frequency increased with increasing temperature except in the Long line selected at 20°C: most lines showed phenotypic plasticity in w.b.f. In the lines selected at 25°C the Short line had a significantly higher w.b.f. than the Control and Long line at both Flight temperatures. The genetic differences in w.b.f. between the lines remained constant. Lines selected at 20°C showed no differences in w.b.f. at both Flight temperatures. Significant Genotype-by-Environment interactions were observed. Various hypotheses are posed for the adaptive significance of changes in w.b.f. due to temperature, in terms of wing load, flight muscles and optimal flight temperatures.
INTRODUCTION
Phenotypic plasticity (i.e., the ability of an individual organism to alter its physiology/morphology in response to changes in environmental conditions (SCHLICHTING, 1986) ) has recently been extensively studied in Drosophila (e.g., SCHEINER & LYMAN, 1989 , 1991 DAVID et al., 1994; BARKER & KREBS, 1995; NOACH et al., 1996) . Most studies have explored morphological characters. To get insight into the plasticity of wing length, NOACH et al. (1997) performed artificial selection on wing length in Drosophila melanogaster at different temperatures, and examined correlated responses in other morphological characters (thorax length, and cell size and cell number in the wing). In addition, they studied correlated responses in physiological traits, e.g., locomotor activity (NOACH et al., submitted) . In the present paper, results of experiments will be presented concerning wing beat frequency (also a physiological trait) and its plasticity at different ambient temperatures in the same selection lines as used in the locomotor experiments.
The relationship between wing length and wing beat frequency (w.b.f.) in Drosophila has not yet fully been studied. REED et al. ( 1942) However, these findings were all done either when different Drosophila species were compared or when one species was reared at different temperatures. In this paper, the relationship between an adaptive mechanism for wing beat frequency, body size, and temperature is discussed by using lines selected for different wing lengths.
MATERIAL AND METHODS

Stocks and rearing
In a French suburban population of Drosophila melanogaster (collected in October 1990) directional selection for Long and Short wings has been performed at 20°C and 25°C separately, as described in NOACH et al. (1997) . At both Selection Temperatures an unselected Control line was reared. All flies were reared on a Mittler-Bennett medium (MITTLER & BENNETT, 1962) .
Wing beat frequency
Wing beat frequency was tested at two different temperatures, 20°C and 25°C. These temperatures will be referred to as 'Flight Temperatures'. All
